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(54) Telephone terminal apparatus, radio communication terminal and information input method 



(57) In a conventional terminal apparatus, there is a 
problem that the device become large because a button 
key such as ten-key is used as an input means. In a 
terminal apparatus having a display means used for dis- 
playing information and a memory means used for stor- 
ing said information, an input means, having a specific 



operation unit which is operable in both ways and in dif- 
ferent two directions, for detecting the physical moving 
direction of the specific operation unit, and a control 
means for switching a letter or a symbol to be displayed 
on said display means based on the detected result of 
said input means in the letter input mode, or for deter- 
mining the input, are provided. 
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Description 

The present invention relates to a terminal appara* 
tus. a radio communication terminal, and an information 
input method, and more particularly, is applicable to a 
portable telephone. 

Nowadays, some portable telephones are provided 
with a function that is able to call directly to the other 
party from the display of a telephone book list In which 
telephone numbers and names of other parties have 
been registered, namely, a telephone book list function. 
Generally, an input device such as ten-key has been 
used for registration to this telephone book list. 

However, miniaturisation and weight reduction of 
portable telephones means that they are running short 
of even space for mounting an input device such as ten 
key. Therefore, it is required to realize an Input device 
which can manage with less mounting space. 

In view of the foregoing, an object of this invention 
is to provide a terminal apparatus having an input device 
which can manage with less mounting space than that 
of a conventional one. 

Another object of the invention is to provide a radio 
communication terminal and an information input meth- 
od. 

The foregoing object and other objects of the inven- 
tion have been achieved by the provision of a terminal 
apparatus comprising: an operation means being oper- 
able nearly to parallel direction to a surface plane of a 
body and nearly to perpendicular direction to a surface 
plane of a body; a control means for processing an in- 
formation entered by the operation means; and a display 
means for displaying information processed by the con- 
trol means. 

Further, this invention provides a radio communica- 
tion terminal comprising: an antenna for emitting and 
gathering radio wave; a transmitting means for transmit- 
ting; a receiving means for receiving; an operation 
means being operable nearly to parallel direction to a 
surface plane of a body and nearly to perpendicular di- 
rection to a surface plane of a body; a control means for 
processing an information entered by the operation 
means; and a display means for displaying information 
processed by the control means. 

Further, this invention provides an information input 
method with plural modes comprising the steps of: a first 
step for showing a candidate character to input forward 
to the character being shown at present; a second step 
for showing a candidate character to input backward to 
the character being shown at present: a third step for 
changing input mode, and a fourth step for confirming 
entered character. 

The invention will be further described by way of 
non-limitative example, with reference to the accompa- 
nying drawings in which like parts are designated by like 
reference numerals or characters, and in which:- 

Figs. 1A and 1B are a block diagram and a whole 



view showing an example of a terminal apparatus 
according to the present invention; 

Fig. 2 is a schematic diagram explaining a dial input 
5 device: 

Fig. 3 is a schematic diagram showing the summary 
structure of the dial input device; 

10 Fig. 4 is a flow chart showing the control procedure 
of a control circuit executed in a user Input mode; 

Fig. 5 is a schematic diagram showing an example 
of a display screen; 

IS 

Fig. 6 Is a schematic diagram showing an example 
of a display screen to be displayed when an Inputted 
character is determined; 

20 Fig. 7 is a schematic diagram showing an example 
of a display screen to be displayed when an input 
mode is switched; 

Figs. 8A and BB are schematic diagrams showing 
2S examples of a display screen to be displayed when 
the already determined character is corrected; and 

Figs. 9 A and 9B are schemata diagrams showing 
examples of a display screen to be displayed when 
30 the input mode is ended. 

Preferred embodiments of this invention will be de- 
scribed with reference to the accompanying draw- 
ings: 

35 

(1) General Construction 

Fig. 1 A shows a portable telephone 1 as an exam- 
ple of a terminal apparatus according to the invention. 
-^o The portable telephone 1 shown in this embodiment is 
characterized in using a dial input device as an input 
device. First, the general construction of the portable tel- 
ephone 1 will be described. The portable telephone 1 is 
constructed so that a control circuit 2 is in the centre. 
45 The control circuit 2 has a microprocessor structure and 
controls internal devices such as a modulating/demod- 
ulating circuit 3 and a sound coding/decoding circuit 4. 

When receiving signals, the modulating/demodulat- 
ing circuit 3 operates to input a signal of the radio fre- 
50 quency band which has been received by an antenna 
via a switch SW. and output the demodulated signal to 
the sound coding/decoding circuit 4. At this time, the 
sound coding/decoding circuit 4 decodes the demodu- 
lated signal into a sound signal and outputs it to a speak- 
55 er 6 via an amplifier 5. 

When transmitting signals, the sound coding/de- 
coding circuit 4 operates to code the sound signal which 
has been inputted via a microphone 7 and an amplifier 
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8, and output it to the modutatir^piemodulating circuit 
3. At this time, the modulating/demodulating circuit 3 
modulates the inputted sound signal into a signal of the 
radio frequency band and transmits it via the switch SW 
and the antenna. ^ 

Note that, in the portable telephone 1 , an electronic 
mail function to transmit and receive comparatively 
short sentences is provided In addition to a function to 
register telephone numbers and names of other parties 
in the telephone book. A dial input device 9 is used to io 
input letters and numerals on executing these functions. 
Fig. IB shows a rough sketch of the whole configuration 
of the portable telephone 1. 

The dial input device 9 is an input device that allows 
the rotational upward and downward turning operation 
and push operation in the horizontal direction. 

A user can change an alphabet displayed on a 
screen by turning the dial input device 9 upward and 
downward, and also can determine the input of alphabet 
displayed on the screen by pushing the dial input device so 
9 in the horizontal direction. In this connection, the user 
can change an operation mode of the portable tele- 
phone 1 by pushing the dial input device 9 for a long 
time. 

A memory 10 stores the data of letters or the like, 25 
which has been inputted by means of the dial input de- 
vice 9 as the above manner. The memory 1 0 also stores 
such as a control program and management data other 
than the letter inputted by the user. 

The data stored in the memory 1 0 is read out at a 30 
suitable time by the control circuit 2 and displayed on 
the screen of a LCD device 1 2 via an LCD driving circuit 
1 1 . Note that, in the user input mode, alphabets "A, B, 
C, ... Z"and "a, b, c, ... z" are displayed in this order, and 
moreover, symbols representing "return to the preced- 3S 
ing letter' and "end of inputting" are displayed following 
these alphabets. 



(2) Structure of Dial Input Device 
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Fig. 3 shows the detailed structure of the dial input 
device 9. The dial input device 9 is composed of a rotary 
encoder 9 A and a switch SW. Here, the rotary encoder 
9A has the structure that two discs of which surfaces 
are formed with electrode patterns facing to each other 4S 
are attached to a slide board 9B, and that the rotary en- 
coder 9A rotates freely. Further, the slide board 98 is 
pushed out toward the outside which is shown by an ar- 
row "c* owing to the force of a spring so that the slide 
board 9B slides into the body to close the electrode of so 
the switch SW only when the user pushes the dial input 
device 9 in the radial direction. 

In this connection, the rotary encoder 9A is used to 
detect the turned direction and the amount of turning of 
the dial, and the switch SW is used to detect the dial 55 
push in the horizontal direction. 

In case of this embodiment, in a letter input mode, 
if the dial input device 9 is turned upward in this figure. 



the control circuit ^Wanges the order of alphabet to be 
displayed at the cursor position of the LCD device 12 to 
the alphabetical order, on the contrary, if the dial input 
device 9 is turned downward in this figure, the control 
circuit 2 changes the order of alphabet to be displayed 
at the cursor position of the LCD device 1 2 to the inverse 
alphabetical order. 

Also, in the embodiment, if the dial input device 9 is 
pushed for a short time only once (namely, clicking), the 
control circuit 2 determines the inputted letter displayed 
on the LCD device 1 2. In this connection, when the letter 
inputted by this clicking operation is a symbol represent- 
ing "return to the preceding letter", the control circuit 2 
directs the LCD driving circuit 11 to return the cursor po- 
sition displayed on the LCD device 1 2 to the position of 
one preceding letter. By this operation, the user can cor- 
rect the inputted letter and can input a sequence of let- 
ters such as message and name. 

Further, when a symbol representing 'end of Input- 
ting' is inputted by the clicking operation, the control cir- 
cuit 2 terminates the user input mode and proceeds to 
a mode selecting display. 

On the other hand, when the dial input device 9 has 
been pushed for a long time (namely, hold), the control 
circuit 2 judges that change of the operation mode is 
directed. 

For example, if the user pushes the dial input device 
9 for a long time in the letter input mode, an alphabet at 
the cursor position to be displayed on the screen is 
changed from a capital letter to a snnall letter or from a 
small letter to a capital letter. 

(3) Judging Procedure of Control Circuit in the User 
input Mode 

Fig. 4 shows the judging procedure of the control 
circuit 2 in the user input mode. If the user input mode 
is selected on the screen of the LCD device 1 2, the con- 
trol circuit 2 starts the processing from step SPI and 
then proceeds to step SP2 to set the user input mode 
as an operation mode. 

The control circuit 2 proceeds to step SP3 in this 
state to judge whether or not the operation which has 
been done with respect to the dial input device 9 is a 
turning operation in the upward direction ("up" opera- 
tion), based on the output signals of the rotary encoder 
9A and the switch SW. 

Here if an affirmative result is obtained, the control 
circuit 2 proceeds to the processing of step SP4 to direct 
that the next character in regular order is displayed as 
a character to be displayed at the cursor position, and 
then returns to step SP3. At this time, if the operation 
mode is an alphabet input mode, A, B, C, .. . are sequen- 
tially displayed as characters, on the other hand, if it is 
a telephone number input mode, 1 , 2. 3, ... are sequen- 
tially displayed as characters. 

On the contrary, if a negative result is obtained at 
step SP3, the control circuit 2 proceeds to the process- 
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ing of step SP5 to judge whether or not the operation 
which has been done with respect to the dial input de- 
vice 9 is a downward turning operation ("down" opera- 
tion). 

Here, if an affirmative result is obtained, the control 
circuit 2 proceeds to the processing of step SP6 to direct 
that the preceding character in regular order is displayed 
as a character to be displayed at the cursor position, 
and then returns to the processing of step SP3. At this 
time, if the operation mode is the alphabet input mode, 
Z, Y, X, ... are sequentially displayed as characters, on 
the other hand, if it is the telephone number input mode. 
0, 9, 8, ... are sequentially displayed as characters. 

If a negative result is also obtained at step SP5. the 
control circuit 2 proceeds to the processing of step SP7 
to judge whether or not the operation which has been 
done with respect to the dial input device 9 is the oper- 
ation of pushing for a long time in the horizontal direction 
(namely, "hold" operation). 

Here, if an affirmative result is obtained, the 
processing proceeds to step SP8 to direct the control 
circuit 2 to change the input mode, and returns to step 
SP3. By this processing, the input mode of a letter to be 
inputted next is changed from the capital letter mode to 
the small letter mode. 

Further, if a negative result is obtained at step SP7, 
the processing proceeds to step SP7.1 where it is 
judged whether or not the click is inputted. If a negative 
result is obtained at step SP7.1, it is judged that there 
is not any input, and the processing returns to step SP3. 
If an affirmative result is obtained at step SP7.1, the 
processing proceeds to step SP8.1 where the content 
of inputted information is confirmed, and then proceeds 
to step SP7.2. If the content of information is a normal 
character (a capital or small alphabet, or numeral), the 
processing proceeds to step SP8.2 where the cursor is 
moved to the next position, and then returns to step SP3. 
If a negative result is obtained at step SP7.2, the 
processing proceeds to step SP7.3. If the content of in- 
formation is "the symbol of returning to a preceding po- 
sition" described later, the processing proceeds to step 
SPB.3, and if not, the cursor is returned to one preceding 
position and the processing returns to step SP3. If a neg- 
ative result is obtained at step SP7.3, the processing 
proceeds to step SP7.4. If the content of information is 
not "a symbol of end input", the processing returns to 
step SP3 to check the input again because this case is 
impossible in normal case and there is a possibility of 
malfunction due to noise, etc. If an affirmative result is 
obtained at step SP7.4, the processing proceeds to step 
SP9 to terminate the input mode and proceeds to step 
SP11 . In this way. the operation of inputting by user is 
performed. 

(4) Example of input Operation 

On the above structure, an example of an alphabet- 
ically inputting will be described. 



For example, if the user would like to display "O" as 
a letter following these three letters "ABC" which has 
been inputted already, as shown in Fig. 5, the user turns 
the dial input device 9 toward the upward direction so 
5 that an alphabet displayed at the position of a cursor K 
is sequentially switched to "A" - "B" - "C" to display the 
letter "D" as a candidate character to be inputted. At this 
time, "D" which is not determined yet by clicking the dial 
input device 9 is in a blinking state. 

Here, if the user determines inputting by pushing 
the dial input device 9 In the horizontal direction for a 
short time (namely, clicking), the display screen of the 
LCD device 12 is switched from Fig. 6 A to Fig. 6B and 
the cursor K is moved to the next position. 

At this time, If the user would like to input the small 
letter "d" not the capital letter "D", the user changes the 
input mode by pushing the dial input device 9 for a long 
time (namely, holding). 

Thereby, the letter displayed in a blinking state at 
the position of the cursor K is changed from the capital 
letter 'D' shown in Fig. 7A to the small letter "d" shown 
in Fig. 7B. Thereafter, if the user would like to determine 
inputting in a small letter, the user clicks the dial input 
device 9, on the contrary, if the user would like to deter- 
mine inputting in a capital letter, the user holds the dial 
input device 9 again. 

In the case where the user would like to input again 
in the state where the large letter "O" has been inputted, 
the user turns the dial input device 9 upward or down- 
ward to display a symbol representing "return to the pre- 
ceding letter" at the position of the cursor K. 

In case of this embodiment, the symbol represent- 
ing "return to the preceding letter" has been prepared at 
the position after "Z", and so the user changes the in- 
putting by turning the dial input device 9 until this symbol 
is displayed. The state where the symbol representing 
"return to the preceding letter" is displayed is shown in 
Fig. 8A. At this time, if the user clicks the dial Input de- 
vice 9, the position of the cursor K moves to the position 
of "D" which has been determined inputting, as shown 
in Fig. SB. 

If the user would like to end the user input mode in 
the state where the inputting of "ABCDE" has been de- 
termined by repeating the above operation, the user 
changes a character to be displayed at the position of 
the cursor K to a symbol representing 'end inputting' by 
turning the dial input device 9 upward or downward, as 
shown in Fig. 9A. 

In this situation, if the user clicks the dial input de- 
vice 9. the screen changes into an input end screen. 

According to the above structure, it is able to realize 
a portable telephone in which the user can input a nec- 
essary character only by turning upward or downward 
or pushing the dial input device 9. Thereby, a portable 
telephone 1 with a small body and without input unit 
such as a ten -key can be realized. 

Furthermore, in case of using this dial input device 
9, the user's usability can be improved because it is able 



75 



20 



2S 



30 



35 



40 



45 



SO 



4 



BNSOOCID- <EP 07SS142A2J.> 




EP 0 755 142 A2 



fding the body with 



to operate with one finger whil 
one hand. 

(5) Other Embodiments 



In the aforementroned embodiment, it has been de- 
scribed in the case where an alphabet is inputted with 
the dial input device 9 in the user input mode, however, 
the present invention is not limited to this, but it is appli- 
cable to the case of inputting the other characters such 
as a numeral, inputting a virtual name, and inputting a 
character such as French or Qernnan. 

Also, in the aforementioned embodiments, it has 
been described in the case where if the change of the 
input mode are directed in the user input mode, the input 
of capital letters and small letters are changed, however, 
the present invention is not limited to this, but it is widely 
applicable to the case of changing a group of characters. 

For example, it is also able to be used in changing 
the displayed group of English letters to French letters, 
to German letters, and to others. 

Further, in the aforementioned embodiments, it has 
been described in the case where the dial input device 
is used as a means for inputting a characteristic se- 
quence in the user input mode, however, the invention 
is not only limited to this, but may use the other equip- 
ment, which is an input device capable of selecting and 
determining a candidate. 

For example, the present invention is also applica- 
ble to an input device of other system having an oper- 
ating unit which is able to use in both of turning operation 
and pushing operation. For example, the input device 
provided with a mechanism in which the operating unit 
always returns to the neutral position when the user let 
go his hand from the operating unit can be used. 

Furthermore, in the aforementioned embodiments, 
it has been described in the case where a symbol of "re- 
turn to the preceding character" shown in Figs. 8A and 
8B is used and a symbol of "end inputting" shown in 
Figs. 9A and 9B is used, however, the invention is not 
only limited to this, but can use the other shapes of sym- 
bols. 

Also, in the aforementioned embodiments, it has 
been described about an LCD device as a display 
means, however, the invention is not limited to this, but 
can use the other display means. 

Furthermore, in the aforementioned embodiments, 
it has been described about a portable telephone as an 
example of a terminal apparatus, however, the present 
invention is not limited to this, but is also applicable to 
a communication terminal apparatus such as a portable 
information terminal (personal digital assist) for trans- 
mitting and receiving text data, a wired terminal appa- 
ratus, or the like. 

As described above, according to the present in- 
vention, an input means having a specified operation 
unit which is operable in both ways and in two different 
operational directions, is used to input a letter or a sym- 
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bol, so that a termlT^^pparatus in which the mounting 
space of an inputting means become extremely small 
can be realized. 

While there has been described in connection with 
the preferred embodiments of the invention, it will be ob- 
vious to those skilled in the art that various changes and 
modifications may be made within the scope of the in- 
vention as defined by the appended claims. 



Claims 

1 . A terminal apparatus comprising 

operation means (9) movable relative to said 
apparatus to enter information; 

a control means (2) for processing an informa- 
tion entered by said operation means (9); and 

a display means (12) for displaying information 
processed by said control means characterised 
in that said operation means (9) is operable in 
a direction substantially parallel to a surface 
plane of a body and in a direction substantially 
perpendicular to a surface plane of a body. 

2. The terminal apparatus according to claim 1, 
wherein said operation means (9) comprises dial 
operation means (9A,9B). 

3. The terminal apparatus according to claim 2, 
wherein said dial operation means (9A,9B) com- 
prises: 

a rotary encoder (9A) for said operation in said 
substantially parallel direction; and 



a switch (98) for said operation in said substan- 
ce tially perpendicular direction. 

4. The terminal apparatus according to claim 2, 
wherein said dial operation means (9A,9B) com- 
prises: 

45 

an input means (9A) urged to a default position 
for said operation in said substantially parallel 
direction; and 

50 a switch (9B) for said operation in said substan- 

tially perpendicular direction. 

5. The terminal apparatus according to claim 1 , 2, 3 or 
4, wherein said control means (2) recognizes oper- 

55 ation of said operation means (9) in directions to 
and fro In said substantially parallel direction in said 
substantially perpendicular direction. 
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6. The terminal apparatus according to claim 5, 
wherein said operation to and fro corresponds to 
movement forwards or backwards in predetermined 
order through a predetermined group of data. 

7. The terminal apparatus according to claim 6, 
wherein said predetermined order is an alphabeti- 
cal order. 

8. The terminal apparatus according to claim 5, 6 or 
7, wherein said control means (2) distinguishes 
short duration and long duration pushes of said op- 
eration means (9) in said substantially perpendicu- 
lar direction. 

9. The terminal apparatus according to claim 8, 
wherein: one of said short duration push and said 
long duration push corresponds to an enter opera- 
tion; and 

the other of said short duration push and said 
long duration term push corresponds to a changing 
mode operation. 

10. The terminal apparatus according to claim 9, 
wherein said changing mode operation corre- 
sponds to changing capital letters to small letters 
and vice versa. 

11. The terminal apparatus according to claim 9. 
wherein said changing mode operation corre- 
sponds to changing languages. 

12. A radio communication terminal comprising: an an- 
tenna for emitting and gathering radio waves; a 
transmitting means (3) for transmitting radio waves; 
a receiving means (3) for receiving radio waves; 
and a terminal apparatus according to any one of 
the preceding claims. 

13. An information input method with plural modes 
comprising the steps of: 
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executed in response to an operation of an op- 
eration member (9) in a direction substantially 
parallel to a surface plane of a body: 

another one of said first, second, third, or fourth 
steps is executed in response to an operation 
of said operation member (9) in a return direc- 
tion substantially parallel to the surface plane 
of the body; 

another one of said first, second, third, or fourth 
steps is executed in response to a short dura- 
tion push of said operation member (9) in a di- 
rection substantially perpendicular to the sur- 
face plane of the body; and 

another one of said first, second, third, or fourth 
steps is executed in response to a long duration 
push of said operation member (9) in a direction 
substantially perpendicular to the surface plane 
of the body. 

IS. The information input method with plural modes ac- 
cording to claim 1 4. further comprising the steps of: 

if a content of entered datum is a back-space 
code, then performing back-space operation 
after said first, second, third, and fourth steps 
are executed; and 

if a content of entered datum is an input-end 
code, then performing input-end operation after 
said first, second, third, and fourth steps are ex- 
ecuted. 
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40 



a first step for showing a candidate character 
to input in front of the character being shown at 
present; 'ts 

a second step for showing a candidate charac- 
ter to input behind the character being shown 
at present; 

so 

a third step for changing input mode; and 

a fourth step for confirming entered character. 

14. The information input method with plural modes ac- 55 
cording to claim 13, wherein: 



one of said first, second, third, or fourth step is 
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(54) Telephone terminal apparatus, radio communication terminal and information input method 



(57) In a conventional terminal apparatus, there is a 
problem that the device become large because a button 
key such as ten-key is used as an input means In a 
terminal apparatus having a display means used for dis- 
playing information and a memory means used for stor- 
ing said information, an input means, having a specific 



operation unit which is operable in both ways and in dif- 
ferent two directions, for detecting the physical moving 
direction of the specific operation unit, and a control 
means for switching a letter or a symbol to be displayed 
on said display means based on the detected result of 
said input means in the letter input mode, or for deter- 
mining the input, are provided. 
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